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Description 

BACKGROUND OF THE INVENTION 
5 1 . Field of the invention 

[0001] The present invention relates to a laminated coated-material to be used for a cutting tool. More specifically, 
the present invention relates to a laminated coated-material in which each corner of the cutting blade for a cutting tool 
is coated by multi layers to easily identify whether it has been used for cutting processing or not. 

10 

2. Prior art 

[0002] In a tool made of a hard alloy having a coated layer, a decorative colored layer is provided at the outermost 
layer of the coated layer to identify the used cutting blade comer so that the used layer is identified whether the colored 

15 layer is peeled off or not. As the decorative colored layer, titanium nitride which appears a gold color or titanium car- 
bonitride which appears a yellow color to red color depending on the content of nitrogen (see Japanese Provisional 
Patent Publication No. 66513/1974). Incidentally, in the present specification, the decorative colored system means a 
system that appears a color phase other than neutral color system such as white to black color. 
[0003] However, in the cutting tool having such a titanium compound as an outermost layer, said titanium compound 

20 reacts with a material to be cut and said material to be cut is tend to be adhered or welded (the term "adhesion" in the 
specification includes adhesion by pressure or temperature, and also includes "seizure") to the cutting blade of the 
cutting tool. Thus, in the coated cutting tool, processing precision of the material to be cut is decreased due to adhere 
or weld and cutting operation cannot be continued and becomes impossible due to wear and adhesion or weld of the 
cutting blade during the cutting operation. When the outermost layer of the coated cutting tool is constituted by Al 2 0 3 

25 having a low reactivity with the material to be cut, the above-mentioned problems can be solved but the outermost 
layer appears a black color to a color near to black so that it is difficult or impossible to identify the portion of the used 
cutting blade corner. 

[0004] Thus, various methods have been proposed to realize identification of the used cutting blade comer and to 
prevent the above-mentioned adhesion or weld. 
30 [0005] In Japanese Provisional Patent Publication No. 52603/1996, there is disclosed a method of constituting the 
outermost layer at a ridge portion of the cutting blade of a cutting tool by aluminum oxide and the portion other than 
the outermost layer by a titanium type ceramics represented by the formula: Ti(C x N y O z ) (wherein 0 £ x, y, z £ 1). 
However, this method requires many steps so that it is also disadvantageous in economy. 

[0006] In Japanese Provisional Patent Publication No. 2227703/1995, there is disclosed a method in which the out- 
35 ermost layer of a cutting tool is made aluminum oxide and a layer immediately under the outermost layer is made 
titanium nitride. According to this method, the above-mentioned problems can be solved but the color tone of the tool 
is poor and commercial value is inferior. 

[0007] In Japanese Provisional Patent Publication No. 73802/1955, there is disclosed a method in which the outer- 
most layer of a cutting tool is constituted by titanium nitride and the surface of which is made smooth whereby weld of 
40 the material to be cut can be prevented. However, according to this method, not only the steps are increased but also 
the weld preventing effect is insufficient. 

SUMMARY OF THE INVENTION 

45 [0008] An object of the present invention is to solve the above-mentioned problems and to provide a laminated 
coated-material for cutting tool which is excellent in adhesion or weld preventing effect without increasing steps, is 
possible to identify the comer of a cutting blade to be used, and has an appearance with a high commercial value 
wherein the color tone of which is a gold color. 

[0009] The present inventors have carried out intensive studies to accomplish the above objects, and as a result, 
50 they have found that the objects can be accomplished by so constituting the outermost layer of a cutting tool having 
a color that it is peeled off by mechanical stress. When the outermost layer of a cutting blade to be used for cutting is 
peeled off by mechanical stress, adhesion or weld of a material to be cut can be prevented and a layer having a color 
tone of a neutral color such as an aluminum oxide layer is exposed whereby the portion which had been used can be 
easily identified. 

55 [0010] That is, the present invention relates to a laminated coated-material for cutting tool which comprises a lami- 
nated coated-sintered alloy in which on the surface of a substrate comprising a hard alloy or a cermet at least two 
layers containing an inner layer comprising aluminum oxide and positioned at said substrate side, and an outermost 
layer having a decorative color and positioned at the far most side of said substrate, and said outermost layer is so 
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coated that it is peeled off by mechanical stress. 

[0011] In the present invention, the upper limit of the adhesive force is that peeling of the outermost layer occurs at 
the portion of the surroundings at which an indenter is contacted when 588 N (60 kgf) of load is applied to the test 
piece by using Rockwell hardness testing machine. The lower limit of the same is not specifically limited and a material 
5 can be used if it is identifiable before and after the use whereas if the outermost layer peeled off only by wiping a hand 
or a cloth, it cannot be practically used. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 [0012] Hereinafter, the present invention is described in detail. 

[001 3] The substrate to be used for the laminated coated-material for a cutting tool of the present invention comprises 
a hard alloy or a cermet. Such a substrate is a sintered alloy having high hardness and obtained by sintering at least 
one material selected from the group consisting of a carbide, a nitride and a solid solution of a metal of Group 4 to 
Group 6 of the Periodic Table, and at least one metal selected from the group consisting of iron, nickel and cobalt. 

15 Among these materials, the hard alloy may include, for example, WC-Co, WC-TaC-Co, WC-TiC-Co, WC-TiC-TaC-Co t 
etc. As the cermet, there may be mentioned, for example, a titanium carbide series cermet such as TiC-Ni, TiC-Ni-Cr, 
TiC-Ni-W, TiC-Co, TiC-Co-Cr, etc.; and a titanium carbonitride series cermet containing nitrogen in the above-men- 
tioned titanium carbide series cermet. 

[0014] Of these, preferred is a hard alloy comprising 3 to 10 % by weight of a binder phase mainly comprising cobalt 
20 and/or nickel, and the reminder being a hard phase mainly comprising tungsten carbide. 

[001 5] The laminated coated-material of the present invention is constituted by the above-mentioned substrate, and 
a coated portion in which at least one part of the surface, particularly a plural number of surfaces containing a plural 
number of corners of a cutting blade is covered by a coating layer in which a plural number of films is laminated. Said 
coated portion contains an inner layer positioned at said substrate side and an outermost layer which is farthest from 
25 said substrate, and if necessary, at least one of a subbing layer between the substrate and the inner layer and an 
intermediate layer between the inner layer and the outermost layer may be provided. 

[0016] The inner layer comprises aluminum oxide. The thickness of said inner layer is not particularly limited, and 
preferably within the range of 0.1 to 10.0 u.m, more preferably 0.5 to 6.0 u.m. The surface of the inner layer preferably 
has an average surface roughness represented by the depth of unevenness of said surface observed at the perpen- 

30 dicular section to said surface of 0.6 u.m or less. 

[0017] The outermost layer has a decorative color tone, and may preferably comprise titanium nitride, titanium ni- 
troxide, titanium carbonitride, titanium carbonitroxide, zirconium nitride, (titanium-aluminum)nitride, (titanium-alumi- 
num)-nitrocarbide, (titanium-aluminum)carboxide, etc. Among these, the outermost layer preferably comprises titanium 
nitride, titanium nitroxide, zirconium nitride and zirconium nitroxtde since they have bright color tone and are easily 

35 identifiable at the used cutting blade corner. The thickness of the outermost layer is not particularly limited but preferably 
0.1 urn or more since it is easily identifiable, more preferably in the range of 0.1 to 3.0 u.m from economical view point. 
[0018] The above-mentioned outermost layer is so coated that it is not peeled off by the usual handling but peeled 
off by mechanical stress provided by contacting with a material to be cut at the time of starting cutting. As a result, the 
material to be cut and an inner layer are actually contacted with each other at the time of actual cutting processing 

*o whereby adhesion or weld at the time of cutting procedure can be prevented. As a method of forming the outermost 
layer such that it is easily peeled off, the following methods can be specifically mentioned. 

(1 ) An intermediate layer for promoting peeling is further provided between the inner layer and the outermost layer 
to easily peel off the outermost layer. As the intermediate layer, carbon and/or a metal sulfide can be used. As 

45 saidmetal sulfide, there may be mentioned molybdenum sulfide, tungsten sulfide, etc., and they can be used singly 

or in combination of two or more. When a plural number of substances is used in combination as the intermediate 
layer, they may be provided as a composite coating layer comprising these substances, or maybe separately 
provided as independent coating layers. As such an intermediate layer for promoting peeling, carbon is preferred. 
The thickness of said intermediate layer is not particularly limited but preferably within the range of 0.1 to 1 .0 urn. 

50 Among the intermediate layers, the carbon layer can be formed, for example, in an atmosphere containing 65 

to 95 % by volume of argon and 5 to 35 % by volume of methane (CH 4 ) at a temperature of 800 to 1100 °C under 
the atmospheric pressure to 100,000 Pa for the maintaining time of 1 to 10 minutes. 

(2) The outermost layer is provided adjacent to the inner layer and coated preferably at a coating temperature of 
55 400 °C or higher to less than 800 °C, more preferably 700 to 750 °C. 

[0019] A subbing layer which is optionally provided is to impart wear resistance to the cutting tool, and may comprise, 
for example, at least one compound selected from the group consisting of titanium carbide, titanium nitride, titanium 
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carbonitride, titanium carboxide, titanium nitroxide, titanium carbonitroxide, a composite nitride containing Ti and Al, a 
composite carbonitride containing Ti and Al, a composite nitroxide containing Ti and Al, a composite carboxide con- 
taining Ti and Al, and a composite carbonitroxide containing Ti and AL Also, the subbing layer may comprise a multi 
layer, and an aluminum oxide layer may be present in the laminated subbing layers. Among the subbing layers, the 

5 first subbing layer provided adjacent to the substrate preferably comprises titanium nitride. When the first subbing layer 
comprises titanium nitride, the layer can be easily formed at a relatively low temperature so that the substrate is not 
affected at the time of film formation due to the temperature and a high peeling property can be relatively easily obtained. 
Also, when the subbing layer contains a columnar layer comprising a columnar shaped crystal grown perpendicularly 
to the surface of the substrate or contains a granular layer comprising granular crystals and a columnar layer comprising 

10 columnar crystals grown perpendicularly to the surface of the substrate, such a subbing layer is preferred since it is 
excellent in fracture resistance. When the columnar layer comprises titanium nitride and/or titanium carbonitride, or 
when the granular layer comprises titanium nitride and the columnar layer comprises titanium carbonitride, such a 
subbing layer is preferred since it is excellent in fracture resistance and peeling resistance. The thickness of the subbing 
layer is not limited but preferably within the range of 2.0 to 20.0 urn. Moreover, when the subbing layer contains a 

15 diffusion element comprising the element which constitutes the substrate, more specifically, when it contains at least 
one diffusion element selected from W, Co and Ni, particularly when it contains Co and/or Ni, the resulting cutting tool 
is more excellent in fracture resistance and peeling resistance so that it is preferred. 

[0020] Formation of the coating layer can be carried out, for example, by the a thermal CVD method (Chemical vapor 
deposition method), a plasma CVD method, a PVD method (Physical vapor deposition method), etc., but the present 
20 invention is not limited by these. Also, the case where the diffusion element is contained in the subbing layer is not 
limited, and incorporation of the diffusion element into the subbing layer can be carried out, for example, by the method 
of forming a coating layer and then subjecting to heat treatment, the method of raising the formation temperature of a 
coating layer, or the method of forming a coating layer and raising the temperature of the coating layer until completion 
of the formation thereof. 

25 [0021] In the laminated coated-material for cutting tool according to the present invention, the outermost layer com- 
prises a decorative colored layer and is so formed that the layer is easily peeled off by mechanical stress. More spe- 
cifically, for example, when the laminated coated-material is suffered from mechanical stress by contacting with a 
material to be cut at the time of starting cutting, the outermost layer suffered from the mechanical stress is peeled off 
and an inner layer comprising aluminum oxide is exposed. Thus, at the tie of actual cutting procedure, the inner layer 

30 and the material to be cut are contacted with each other, so that resistance to weld of the material to be cut is markedly 
improved whereby lifetime of the cutting tool is elongated. Moreover, at the comer of the cutting blade which is not 
used for cutting, the outermost layer which is a decorative colored layer remains and causes difference in color tone 
from the inner layer so that the corner of the cutting blade used for cutting can be easily identified. 

35 EXAMPLES 

[0022] In the following, the present invention is explained in more detail by referring to Examples and Comparative 
examples. The present invention is not limited by these Examples. 

40 Examples 1 to 3 

[0023] A substrate made of a hard alloy which comprises 88 % by weight of WC, 2 % by weight of TiC, 3 % by weight 
of TaC and 7 % by weight of Co, and has a rhombus shape tip with a hole (a blade edge exchanging tip) having a 
cutting blade length of 12 mm, a thickness of 4.76 mm and a comer radius (i.e. nose radius) of 0.8 mm, which is a 
45 shape conventionally been used (geometry of the insert used in this example is CNMG1 20408) was prepared. To the 
substrate were laminated coating layers with the compositions using the thermal CVD method at coating temperatures 
shown in Table 1 to obtain laminated coated-materials. 

Comparative examples 1 to 4 

50 

[0024] In the same manner as in Examples 1 to 3 except for changing the coating temperatures of the respective 
coating layers as shown in Table 1, laminated coated-materials for comparative purpose were prepared. 

55 
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Table 1 




Fxlm constitution 1 

Appear- 
ance 

Example 1 

Comparative 
example 1 

Coated 
Substance 

TxC TiCN Al 2 0 3 TiN 

Gold 
color 

Film thick- 
ness (um) 

2. 3 2 0.3 

Coating tem- 
perature (°C) 

Example 1 

Comparat ive 
! example 1 

< 7-1. 050 — 750-* 

« 1 , 050 »• 

Example 2 

Oonparative 
example 2 

Coated 
Substance 

TiN TiCH TiC A1 2 0 3 TiNO 

Whitish 
gold 
color 

Film thick- 
ness (um) 

2 4 2 2 1 

Qngfri*ig tem- 
perature (°C) 

Example 2 

CowDara t ive 

example 2 

«900>< 1, 050 >*-700-> 

«900x 1 , 050 > 

Example 3 
example 3 

Substance 

TiN TiC TiN A1 2 0 3 C* 2 TiN 

Gold 
color 

Film thick- 
ness (um) 

1 5 0.2 5 0.2 0.2 

Coating tem- 
perature (°C) 

Example 3 

Comparative 
example 3 

<900>< 1, 050 > 

«900>< — 1,050 » nobo*1,0S0» 

Comparative 
example 4 

Coated 
Substance 

TiN TiCN TiC Al 2 0 3 

Black 
color 

Film thick- 
ness (um) 

2 4 2 2 

Coating tem- 
perature (°C) 

«900-»< 1, 050 > 


(Note) *1: Left side of the table is the substrate side 


*2: C layer was coated only in Example 3 

[0025] As can be clearly seen from Table 1 , while the tips for cutting in Examples 1 and 2 have the same constitution 
as in those of Comparative examples 1 and 2, respectively, but the coating temperatures of the TiN layer (Example 1) 
and TiNO layer (Example 2) which are the uppermost layer formed on the A l 2 0 3 layer which is the inner layer are 
made both 750 °C, which are different from those of the corresponding Comparative examples. Also, the tip for cutting 
of Example 3 is a laminated coated-material having the same constitution as in that of Comparative example 3 except 
for providing a carbon layer as an intermediate layer between the Al 2 0 3 layer which is the inner layer and the TiN layer 
which is the outermost layer. 

Evaluation example 1 

[0026] For evaluating the presence or absence of peeling by mechanical stress simply and easily, with regard to the 
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tips for cutting prepared in Examples 1 to 3 and Comparative examples 1 to 4, a penetrator driving test using a Rockwell 
hardness meter under a load of 1 50 kgf (1470 N) was carried out and the presence or absence of peeling at the coating 
layer of the tips for cutting after the test was observed. As a result, whereas in the tips for cutting of Comparative 
examples 1 to 4, no peeling of the coating layer occurred, in the tips for cutting of Examples 1 to 3, the outermost layer 
5 of the driving surface alone peeled off in either of the tips. 

Evaluation example 2 

[0027] By using Cr-Mn (chromium-manganese) steel as a material to be cut, evaluations of cutting property, peeling 
w property and identification of used comers of the cutting blades were carried out with regard to the tips prepared in 
Example 1 and Comparative example 1 under the cutting conditions shown in Table 2 below. The results are as shown 
in Table 3. 


Table 2 


15 


Evaluation example 2 

Evaluation example 3 

Material to be cut 

Cr-Mn steel 

Structural carbon steel C%=0.45 


Cutting conditions 

Continuous turning 

Continuous turning 

20 

Coolant 

use 

use 

Cutting speed (m/min) 

200 

230 


Depth of cut (mm) 

2.0 

2.0 


Feed rate (mm/rev) 

0.3 

0.3 


Cutting time (min) 

60 

60 


25 


Table 3 



Evaluation example 2 

Example 1 

Comparative example 1 

Cutting property 



Time when cutting is impossible* 1 (min) 


40 

Average relief surface wear width (mm) 

0.24 


Peeling* 2 

O 

X 

Identification* 3 

O 

O 


(Note) 

*1 Due to adhesion of the material to be cut 
*2 Q Outermost layer peeled off 
40 X: Not peeled off 

*3 Q Identification possible 

X: Identification impossible 

[0028] In Evaluation example 2, a material to be cut was adhered to the tip of Comparative example 1 and cutting 
45 became impossible after 40 minutes. In the tip of Example 1 , the TiN layer was peeled off with the initiation of cutting 
and no adhesion or weld of the material to be cut occurred, and identification of the comer of the used cutting blade 
could be well carried out. 

Evaluation example 3 

50 

[0029] By using a structural steel (in which hardening property is insured) as a material to be cut, evaluations of 
cutting property, peeling property and identification of used corners of the cutting blades were carried out with regard 
to the tips prepared in Examples 2 and 3, and Comparative examples 2 to 4 under the cutting conditions shown in 
Table 2 as mentioned above. The results are as shown in Table 4. 
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Table 4 



Evaluation example 3 

Example 

Comparative example 


2 

3 

2 

3 

4 

Cutting property 

Time when cutting is impossible* 1 (min) 
Average relief surface wear width (mm) 

0.29 

0.29 

48 

32 

0.30 

Peeling* 2 

O 

O 

X 

X 


Identification* 3 

O 

o 

o 

o 

X 


(Note) 

1 5 *1 Due to adhesion of the material to be cut 

"2 Q Outermost layer peeled off 

X: Not peeled off 
*3 Q Identification possible 

X: Identification impossible 

20 [0030] From the above results, a material to be cut was adhered to the tips of Comparative examples 2 and 3, and 
the tip of Comparative example 4 was impossible to identify the corner of the used cutting blade. In the tips of Examples 
2 and 3, the outermost layer was peeled off with the initiation of cutting and no adhesion or weld of the material to be 
cut occurred, and identification of the comer of the used cutting blade could be well carried out. 
[0031] According to the present invention, a laminated coated-material for cutting tool without causing no weld with 

25 a material to be cut, having a long lifetime, and identification of the corner of the used cutting blade is easy, appearance 
of the tool is beautiful and identification of the comer of the used cutting blade can be easily carried out can be obtained 
without any complex preparation procedure. 


30 Claims 

1. A laminated coated-material for a cutting toot which comprises a laminated coated-sintered alloy in which on the 
surface of a substrate comprising a hard alloy or a cermet, at least two layers are present containing an inner layer 
comprising aluminum oxide and being positioned at the substrate side, and an outermost layer having a color other 
35 than white or black and being positioned at the far most side of said substrate, wherein 

(1) a carbon and/or metal sulfide layer is provided between the inner layer and the outermost layer, or 

(2) the outermost layer is obtainable by coating at a coating temperature of 400°C or higher to less than 800°C. 

40 2. The laminated coated-material according to Claim 1 , wherein the substrate is a hard alloy comprising 3 to 1 0% by 
weight of a binder phase mainly comprising cobalt and/or nickel, and the reminder being a hard phase mainly 
comprising tungsten carbide. 

3. The laminated coated-material according to Claim 1 or 2, further containing at least one subbing layer provided 
45 between the substrate and the inner layer, said subbing layer comprising at least one compound selected from 

the group consisting of titanium carbide, titanium nitride, titanium carbonitride, titanium carboxide, titanium nitrox- 
ide, titanium carbonitroxide, a composite nitride containing titanium and aluminum, a composite carbonitride con- 
taining titanium and aluminum, a composite nitroxide containing titanium and aluminum, a composite carboxide 
containing titanium and aluminum, and a composite carbonitroxide containing titanium and aluminum. 

50 

4. The laminated coated-material according to Claim 3, wherein the subbing layer contains a columnar layer com- 
prising columnar shaped crystals grown perpendicularly to the surface of the substrate. 

5. The laminated coated-material according to Claim 3, wherein the subbing layer contains a granular layer comprising 
55 granular crystals and a columnar layer comprising columnar crystals grown perpendicularly to the surface of the 

substrate. 
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6. The laminated coated-material according to Claim 4 or 5, wherein the columnar layer comprises titanium nitride 
and/or titanium carbonitride. 

7. The laminated coated-material according to Claim 5, wherein the granular layer comprises titanium nitride and the 
5 columnar layer comprises titanium carbonitride. 

8. The laminated coated-material according to Claim 3, 6 or 7, wherein a first subbing layer among the subbing layers 
coated adjacent to the substrate comprises titanium nitride. 

10 9. The laminated coated-material according to any one of Claims 3 to 7, wherein the subbing layer contains a diffusion 
element comprising the element which is constituting the substrate. 

10. The laminated coated-material according to Claim 9, wherein the diffusion element is at least one selected from 
the group consisting of tungsten, cobalt and nickel. 

15 

11. The laminated coated-material according to any one of Claims 1 to 10, wherein the surface of the inner layer has 
an average surface roughness represented by the depth of unevenness of said surface observed at the perpen- 
dicular section to said surface of 0.6 \im or less. 

20 

Patentanspruche 

1. Laminiertes beschichtetes Material fur ein Schneidwerkzeug, umfassend eine laminierte, beschichtete, gesinterte 
Legierung, wobei auf der Oberflache eines Substrats, umfassend eine harte Legierung oder ein Cermet, zumindest 
25 rwei Schichten vorliegen, die eine innere Schicht, umfassend Aluminiumoxid, die auf der Seite des Substrats 

angeordnet ist, und eine ausserste Schicht mit einer Farbe, die von Weiss Oder Schwarz verschieden ist und auf 
der entfemtesten Seite des besagten Substrats angeordnet ist, enthalten, worin 

(1) eine Kohlenstoff- und/oder Metallsulfidschicht zwischen der inneren Schicht und der dussersten Schicht 
30 bereitgestellt wird, oder 

(2) die ausserste Schicht durch Beschichten bei einer Beschichtungstemperatur von 400°C oder h6her bis 
weniger als 800°C erhaitlich ist. 

35 2. Laminiertes beschichtetes Material gemdss Anspruch 1 , worin das Substrat eine harte Legierung ist, umfassend 
3 bis 10 Gew.% einer Bindemittelphase, hauptsachlich umfassend Kobalt und/oder Nickel, und wobei der Rest 
eine harte Phase, die hauptsdchlich Wolframcarbid umfasst, ist. 

3. Laminiertes beschichtetes Material gemSss Anspruch 1 oder 2, welches weiterhin zumindest eine Subbing-Schicht 
to enthalt, die zwischen dem Substrat und der inneren Schicht bereitgestellt wird, wobei besagte Subbing-Schicht 

zumindest eine Verbindung umfasst, die ausgewShlt ist aus der Gruppe bestehend aus Titancarbid, Titan nitrid, 
Titancarbonitrid, Titancarboxid, Titannitroxid, Titancarbonitroxid, einem Nitrid-Komposit, enthaltend Titan und Alu- 
minium, einem Carbonitrid-Komposit, enthaltend Titan und Aluminium, einem Nitroxid-Komposit, enthaltend Titan 
und Aluminium, einem Carboxid-Komposit, enthaltend Titan und Aluminium.-und einem Carbonitroxid-Komposit, 
45 enthaltend Titan und Aluminium. 

4. Laminiertes, beschichtetes Material gemSss Anspruch 3, worin die Subbing-Schicht eine kolumnare Schicht ent- 
halt, umfassend kolumnarfSrmige Kristalle, die senkrecht zu der Oberflache des Substrats gewachsen sind. 

so 5. Laminiertes beschichtetes Material gernSss Anspruch 3, worin die Subbing-Schicht eine granulare Schicht enthalt, 
umfassend granulare Kristalle, sowie eine kolumnare Schicht, umfassend kolumnare Kristalle, die senkrecht zu 
der Oberflache des Substrats gewachsen sind. 

6. Laminiertes beschichtetes Material gemass Anspruch 4 oder 5, worin die kolumnare Schicht Titannitrid und/oder 
55 Titancarbonitrid umfasst. 

7. Laminiertes beschichtetes Material gemass Anspruch 5, worin die granulare Schicht Titannitrid umfasst und die 
kolumnare Schicht Titancarbonitrid umfasst. 


8 


EP 1 094 132 B1 


8. Laminiertes beschichtetes Material gemass Anspruch 3, 6 oder 7, worin unter den beschichteten Subbing-Schich- 
ten eine dem Substrat benachbarte erste Subbing-Schicht Titannitrid umfasst. 

9. Laminiertes beschichtetes Material gemass irgendeinem der Ansprtiche 3 bis 7, worin die Subbing-Schicht ein 
5 Diffusionselement enthait, umfassend das Element, welches das Substrat bildet. 

10. Laminiertes beschichtetes Material gemass Anspruch 9, worin das Diffusionselement zumindest eines ist, das 
ausgewahlt ist aus der Gruppe bestehend aus Wolfram, Kobalt und Nickel. 

10 11. Laminiertes beschichtetes Material gemass irgendeinem der Ansprtiche 1 bis 1 0, worin die Oberflache der inneren 
Schicht eine mittlere Oberflachenrauhigkeit, die reprasentiert wird durch die Tiefe der Unebenheit der besagten 
Oberflache, die bei einem zu der besagten Oberflache senkrechten Schnitt beobachtet wird, von 0,6 urn Oder 
weniger aufweist. 

15 

Revendications 

1. Revetement stratifie pour outil de coupe qui comprend un revetement stratifie en alliage fritte dans lequel, sur la 
surface d'un substrat comprenant un alliage dur ou un cermet, au moins deux couches sont presentes, contenant 

20 une couche interieure comprenant un oxyde d'aluminium et etant positionnee du cdt6 du substrat, et une couche 

exterieure ayant une couteur differente du blanc ou du noir et etant positionnee du cote le plus eloigne dudit 
substrat, dans lequel 

(1) une couche de carbone et/ou de sulfure metallique est fournie entre la couche interieure et la couche 
25 exterieure, ou 

(2) la couche exterieure peut etre obtenue par enrobage a une temperature d'enrobage de 400°C ou plus a 
moins de 800°C. 

2. Revetement stratifie selon la revendication 1, dans lequel le substrat est un alliage dur comprenant 3 a 10 % en 
30 poids d'une phase liante comprenant principalement du cobalt et/ou du nickel, et le reste etant une phase dure 

comprenant principalement du carbure de tungstene. 

3. Revetement stratifie selon la revendication 1 ou 2, contenant en outre au moins une couche d'adherence fournie 
entre le substrat et la couche interieure, ladite couche d'adherence comprenant au moins un compose choisi dans 

35 le groupe constitue par le carbure de titan e, le nitrure de titane, le carbonitrure de titane, I'oxycarbure de titan e, 

Toxynitrure de titane, I'oxycarbonitrure de titane, un nitrure composite contenant du titane et de I'aluminium, un 
carbonitrure composite contenant du titane et de I'aluminium, un oxynitrure composite contenant du titane et de 
I'aluminium, un oxycarbure composite contenant du titane et de I'aluminium, et un oxycarbonitrure composite con- 
tenant du titane et de I'aluminium. 

40 

4. Revetement stratifie selon la revendication 3, dans lequel la couche d'adherence contient une couche coionnaire 
comprenant des cristaux de forme coionnaire que Ton a fait crottre perpend iculairement a la surface du substrat. 

5. Revetement stratifie selon la revendication 3, dans lequel la couche d'adherence contient une couche granulaire 
45 comprenant des cristaux granulaires et une couche coionnaire comprenant des cristaux colonnaires que Ton a fait 

croitre perpendiculairement a la surface du substrat. 

6. Revetement stratifie selon la revendication 4 ou 5, dans lequel la couche coionnaire comprend du nitrure de titane 
et/ou du carbonitrure de titane. 

50 

7. Revetement stratifie selon la revendication 5, dans lequel la couche granulaire comprend du nitrure de titane et 
la couche coionnaire comprend du carbonitrure de titane. 

8. Revetement stratifie selon la revendication 3, 6 ou 7, dans lequel une premiere couche d'adherence parmi les 
55 couches d'adherence deposees de facon adjacente au substrat comprend du nitrure de titane. 

9. Revetement stratifie selon Tune quelconque des revendications 3 a 7, dans lequel la couche d'adherence contient 
un element de diffusion comprenant I'element qui constitue le substrat. 
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10. Revetement stratifie seion la revendication 9, dans lequel I'element de diffusion est Tun au moins choisi dans le 
groupe constitue par le tungstene, le cobalt et le nickel. 

11. Revetement stratifie selon I'une quelconque des revendications 1 a 10, dans lequel la surface de la couche inte- 
5 rieure possede une rugosite de surface moyenne representee par la profondeur du defaut de planeite de ladite 

surface observee dans une section perpendiculaire a ladite surface de 0,6 urn ou moins. 
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